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Borderlines of Medicine and Ecology by F Fraser Darling DSC PhD FRSE (Conservation Foundation)' Practitioners of medicine have been ecologists since long before the word 'ecology' emerged, or the definition of the science as the relation of the organism to the whole environment, to other organisms of different species and with those of its own kind. Hippocrates was very definite in his environmental approach; airs and waters made no empty phrase in ancient medicine. Sometimes, as in speculation on malaria, an involved intellectual environmental structure could be worked out which was completely untrue, but which could be in some measure effectual: if you avoided the miasma you could avoid malaria. Miasmas were about as far as one could get without the microscope, but once the mosquito and the Plasmodium were nailed there grew an intensive ecological corpus of knowledge on the mosquitoes and their habitats which is still being augmented. Pittendrigh's work on mosquitoes and epiphytic growths in Trinidad in the early 1940s was quite beautiful.
Nevertheless, I have a feeling that the microscope and the discovery of bacterial and protozoan infections sent medicine into the laboratory to the detriment of that special medical capacity of grasping the larger field of the environment. Resulting from Metchnikov's work, for example, there grew a crazy abhorrence of the intestinal flora: an attitude typical of arguing from the small to the universal, the non-ecological. Now, we realize the symbiotic quality of that flora, and though our increasingly aseptic surgery recognizes the necessity of excluding bacteria from highly unnatural situations, we tend in ordinary life to accept the Yorkshireman's dictum that you have to eat your peck before you die. We arrive at health and well-being by building up tolerances and resistances from living in the larger world rather than by retreating into an ivory tower of exclusion which spells susceptibility. Indeed we know from animal experimentation that exclusion of the normal stresses of nmicrobial existence can result in severe physiological abnormalities. We all live in a larger world.
"Requests for reprints may be addressed to: Sir Frank Fraser Darling, 1717 Massachusetts Avenue NW, Washington DC 20036 The detail and accuracy of medical, botanical and zoological research have provided us with great ecological potential if we are ready to synthesize. The ecologist is essentially a synthesist in finding causes and forecasting consequences. When large development projects are contemplated, such as the new Aswan Dam, the medical ecologist could make predictions which would be better considered and weighed rather than ignored. The spread of schistosomiasis in Africa has been exacerbated by perpetual irrigation along permanent concrete channels, and now a huge new area is being infected. We know, of course, that calcified eggs of Bilharzia have been found in the bodies of mummies from as early as 1500 BC, but the range and intensity of infection was not of the order it is now. The intensity of some modem infections is, I understand, causing medical men special concern because of the wider and more marked pathological conditions being evinced. Schistosomiasis was always my own greatest fear in Africa, which caused me to observe the ecology of the snail in considerable detail.
The proposed Mekong development of dams along this great river was conceived primarily as a power supply for South-East Asia. Only this year have ecologists been accepted into a survey team. It seems probable that if the scheme goes through as originally planned, tropical medicine will have new problems to face in the fields of parasitosis, nutrition and social stress.
Your colleague Leslie Banks at Cambridge has so far enlightened us on the ecological aspects of epidemiology that his chair is in human ecology, as such. We have much to learn in this field, from the medical and the generally accepted ecological sides. The spread of the Norwegian brown rat (sic) had a profound effect on the black rat. Did it have anything to do with the decline of plague? I do not think we know the whole story yet.
Health and disease are the opposite sides of the same penny and we are gradually learning how important culture is in health and disease. Are deficiency diseases largely cultural in origin because of cultural mal-adaptation? Marston Bates has pointed out that fossil hominids and contemporary primitives have sound teeth, whereas the great majority of agricultural peoples suffer from caries. Food gatherers get great variety into their diet and such animal food as they consume is from varied zoological origins. Meat-eating in our modem sense of the term will not save us from calcium-phosphorus deficiencies, as we are even learning from skeletal studies of carnivores in zoos. Peasant diets carefully using the 'umbles' are sound as well as economical. Food gathering probably meant an adequacy of trace elements and as women were mainly the gatherers as distinct from men (the hunters) we can understand how the lore of the old countrywoman in herbal remedies persisted. The plant ecologist is gradually learning how different plants in their range of habitats show differing mineral efficiency. For example, the rib-grass plantain so common in hayfields of the past was markedly efficient in extracting calcium from acid soils. I always feel that the Anglo-Saxons were natural ecologists, valuing their little spinneys and odd corners of land which were unsuitable for agriculture. They entered them carefully in charters and deeds. These places helped to provide that variety of plants and animals with which the diet was supplemented. Agriculture has consistently limited the variety of diet until our own day, when rapid transport and refrigeration have allowed us greater choice.
Sometimes culture will develop taboos which are disadvantageous so that they become definite ecological factors. Marston Bates (1963) has told us that on the Micronesian atoll of Ifaluk the population of260 people deficated in the lagoon until the advent of the scientific research team rendered them shy and they retired to the undergrowth. The result of this was an outbreak of parasitosis. The enquiring scientists found themselves to be a potent ecological factor inimical to the health of the islanders. General parasitosis can have profound psychological and social influences on a community. You finish up by needing more than a worm pill.
Protein deficiency is widespread in African diets and after some time it would seen that instinctive tendency to correct is culturally lost. For example, because of distance between source and point of consumption, game killed in the Northern Frontier District of Kenya was converted into meat meal for communities on the shores of Lake Victoria where kwashiorkor was common. The people would not eat the meat meal. Evidently they had got past the state of craving, which has survival value, though in this example I would not wish to overlook the deplorable lack of an educational and public relations policy in using the protein.
On a quite different cultural level, you may remember that Gino Watkins followed a policy of Polar exploration which used the resources of the country to the utmost. When interviewing a candidate for one expedition he was impressed by his courage and bearing which was recorded of the candidate's earlier experience in Northern Canada, when he had nearly starved to death.
'Were there no seals?' asked Watkins. 'Oh yes; but our sort don't eat them.' Watkins turned him down: here was a cultural block in a survival situation.
Prognosis is so much an ecological exercise and is one of the fundamental arts of medicine. It is concerned with the physical habitus type of the patient, of his occupation and past history. Moreover, the social environment and mores have to be carefully considered. The doctor and the ecologist are both biological detectives, seeking their cues and clues in building consequential likelihood. I well remember a contribution by J H Sheldon to the Lancet in 1941, which dealt with an outbreak of trichinosis in Wolverhampton. The disease appeared in middle-aged working-class women. And these women, he found, were alone all day in their houses; lunch for them was a bore or a chore, yet they wanted a bite of something before cooking for their man in the evening. So they were buying sausage meat at the pork butcher's and using it direct as meat paste on bread and margarine. If there is to be a subject of human ecology, work like Sheldon's on social medicine of old age, nature of mores and characteristics of human behaviour must be part of it. From that point the devious influences of physical and social environment demand more observational and intuitive study than they generally get.
I would imagine that medicine and ecology could discover much in the field of psychosomatic diseases. There are diatheses of one kind or another in most of us, but the related disease may never become evident unless some environmental condition is operating. This may be clear enough when we are dealing with tuberculosis, but in psychosomatic diseases diatheses and expressions are much more subtle. I suppose asthma, lumbago, gastric ulcer, and some heart conditions in different people could be suspected of having the same environmental cause in some aspect of stress. Of course, what may be one man's meat is another's poison, but we can admit that there is a broad spectrum of stresses which, when in undue intensities, have deleterious consequences in psychosomatic diseases.
The total environment of man is the most diverse and complicated of that of any animal because it includes so much of the psychological, and not only that of the immediate environment, but of remoter ones which are conveyed to the individual and therefore become his own from speech, newspapers and television. I would think the mass media were a considerable etiological factor in the world-wide modmrn phenomenon of campus trouble. There is a psychological infectiousness about it, operating on a susceptible age group which tends to be in large numbers in modem universities. Small colleges have suffered much less.
I think the ecologist could be of some service to medicine in identification and analysis of environmental factors leading to syndromes in which there is suspected psycho-environmental causation. Patterns of behaviour in mental hospitals give us examples of ultimates, states which the ecologist observes closely, for they may be rare in nature. Some time ago I helped organize a free conversation, extending over three half-day sessions, of 11 men drawn from medicine, psychology, ecology, anthropology, planning and architecture, in which we were trying to find a common field. Our friend Humphry Osmond directed our attention to late eighteenth and early nineteenth century mental hospitals run by Quakers and similarly minded men: it seems that a degree of privacy available to each patient, small grouping of between 4 and 10, and walks in surroundings of natural foliage had marked curative effects. Planning and architecture were important as well as the personalities of the doctors and attendants. If amelioration of environmental stress can have such marked effect in a community of the mentally sick, we should be ready to analyse and understand it much better in the so-called sane larger community which mentally desires to resist stress and not succumb to it, but which in fact does very considerably succumb in obscure psychosomatic diseases, in syndromes of violence and mass hysteria.
Landscape architecture is still an emergent art and science which is calling increasingly on medicine and ecology to help in design. We know that in this country and in the United States 70 % of the people now live urban lives and it is estimated that the figure will rise to 90 %. The form of the urban environment, therefore, is going to be increasingly important for the general level of human contentment, which we may equate as health and well-being.
Los Angeles is another ultimate worthy of special scrutiny, and so is Manhattan Island. Los Angeles is 50 miles (80 km) across, of monotonous grid pattern streets, and there is a special problem of air pollution. Manhattan is much smaller but the buildings are much higher. Once more the street pattern is the square grid, and as the taxi situation is so congested, those having business around mid-town tend to walk, and suffer the irritation of turning at right angles at street corners. The skyline is staccato, the path of one's progression is angular, with no amelioration of curves. The city's atmosphere is jumpy. The Rockefeller Centre as a whole was a breakthrough in skyscraper architecture in achieving balance and repose in a complex of angular buildings. The 800 acres of Central Park is magnificent but not sufficient compensation for the lack of open space about Manhattan. London, by good fortune of the Royai Parks and the squares, is immeasurably better off as an urban environment. It is not yet an ultimate in the New York sense.
The Netherlands present a brave gesture in environmental planning. Their dense population on a small area might have been a reason for neglecting amenity, but not so; on the new land being won from the sea, the Dutch arrange for bird sanctuaries as well as human living space. They have recognized a priori that bird sanctuaries are part of ecological repose which is so subtly part of the good life. Older landscapes of more varied contour present exciting possibilities of imagining ahead for design with nature. Ian McHarg's school of landscape architecture at Philadelphia is pre-eminent in applying ecological principles to town planning and landscape design. We cannot hope to cure psychosomatic ills by physical planning alone, but some may be circumvented and most should be easier to bear if the urban environment has goodly elements of what most folk find restful. A market in the plaza of a Mexican town is still restful in its bustle, and the market at Zalingei in the western Sudan is curiously so, in the half shade of the large harash trees. There may have been little forward planning, but somewhere a clear notion of what was acceptable to the human being. The sandy streets give the added joy of quietness within a few yards of the human bustle.
If I have dwelt too long on physical environmental planning on ecological lines, I am not unaware that a human ecologyif it exists at allmust be extremely conscious of social structure, which is also an environmental factor. One of the primary human needs is for the individual to feel that he has function within his society. In this he is quite extraordinarily biologically sound. Yet we know that in new towns we can overlook this and produce psychosomatic malaise. How do we keep the elderly functional in a modern mobile society? How do we help people to feel that they are accepted in the community of their fellows? The concept of the niche is fundamental in ecology when applied to the species, and in human societies of diversified skills and interests, niche is applicable to the individual. These questions are on the borderlines of medicine and ecology.
Borderlines, which the ecologist calls ecotones, display 'edge-effect' of activity and richness; I believe our borderline would be productive of new and fruitful ideas as well.
DISCUSSION
Dr Fraser Darling, in reply to a question, said that the Mekong River system was a most fascinating natural phenomenon leading to the annual deposition of silt in certain places, and also the annual enrichment of particular inland waters in the system. The biological productivity of these waters was very high in protein.
The indications now were that these waters would no longer be enriched as they had been naturally each year by the rainfall, the deposition of silt and so on, and this protein food might not be available if the dam system was installed. Furthermore, great areas of land which were susceptible to inundation and deposition of silt would no longer be available for food production as such, although that might be compensated for by other means.
Large numbers of people would have to change their places of abode; it was not always easy to induce people to move. There had been a lot of trouble in the Kariba dam area where the people had their own way of going on and their own systems of cultivation; they had now been moved to higher ground and they had not flourished during this period. This would happen to a very much greater degree in the Mekong Delta. He suggested that schemes of growing food could, if those who initiated them were not very careful, tend to produce starch rather than protein. Any loss of protein was a serious loss indeed.
Miss Nan Fairbrother said that she was working on a new book concerned with the combination of the green and the built environment. It seemed to her that a major problem at the moment, and for the foreseeable future, was stopping the disintegration of city centres. It was not just that the buildings became shabby, but if the centres were deserted by the middle classes, as in America, they became ghettos of poverty and violence, and the whole social fabric was affected. One of the things which were missed in these inhuman built-up areas was the green environment, not just a few window boxes but the whole feeling that there was real earth under the pavements, and so on. A very great deal could be done about this if it was quite consciously recognized that it was an important part of the city.
Dr Fraser Darling's remarks about mental hospitals were very interestingthat it was found that walking about amongst natural vegetation really did relieve stress. Miss Fairbrother was sure that many people found this in parks and even quite small squares. Little odd corners of the city which were, at the moment, just concrete horrors could be made attractive; if there was a tree or a tub of flowers the whole atmosphere was quite different. As soon as any kind of vegetation was introduced the whole environment became more benign; no one would put up a window box or plant a tree to do anyone ill.
Dr Fraser Darling said that recently he had been sent an aerial photograph of western London in colour. It showed, strikingly, Hyde Park, Mayfair, Berkeley Square and the park system. Our country owed much to the monarchy for the Royal Parks, which could later become the people's parks, as they were now. In Manhattan one was aware of the lack of these. In London this beautiful therapy of the green leaf in the parks was very important.
Dr W N Scott (Universities Federation for Animal
Welfare) asked whether Dr Fraser Darling could give any reasoned guesses about what might happen when the Wash barrage was built. It would effectively exclude the tide on a line between Skegness and Hunstanton.
Dr Fraser Darling replied that he wished he could, but water was unpredictable. Much of the interfering with water around our coasts had had the opposite effect to that desired. He knew nothing whatever about hydrological engineering, but in places like Morecambe Bay the biological advantage from a barrage could be considerable. Whether the same thing would happen at the Wash he did not know.
A member said that what Miss Fairbrother had described was largely what the ecologists would call the niche in which people could not survive to the fullest degree. He was interested in the comment that perhaps ecologists could help in understanding the causes of student unrest. One of the ecological problems was that one of the less understood things about populations was how they controlled their behaviour and regulated the population itself. One of the more exciting findings in recent years was that changes in population density were related to changes in genetic composition: the genetic composition of the population was related to its behaviour. Going back to student unrest, perhaps admission procedures should be looked at.
Dr Fraser Darling replied that the ecological conception of 'niche' was that each species found the mode of life, the way of life, in which it was most successful. There was a certain amount of latitude one side or the other and, as Pierre Dansereau put it, the optimum was never found over its whole range by any species. Dansereau called it the law ofthe inoptimum.
He had avoided the subject of population because Professor David Glass, a master in that field, would be giving a paper. He did feel, however, that the size of population and its mobility in relation to its behaviour was very important indeed. There were places where there was no crime to speak of simply because it was not worth while; everybody knew everybody else so well that everybody would know about it. In planning communities, this was something to be taken into account.
The campus trouble had arisen so quickly in situations which themselves were new. Large universities were new; there were two or three thousand at Oxford and Cambridge fifty years ago; now it was 10,000 each. In some ofthe American universities there were 30,000 students, which was a very combustible population.
Professor L J Bruce-Chwatt said that he would like to know an answer to an admittedly difficult question: Modern medicine, using all the new technological devices on an ever-increasing scale, resulted in greatly decreased morbidity and mortality. This was the traditional aim of the medical profession and no one would question it. And yet some people felt that this activity eliminated the natural evolutionary selection process and wondered if this was good ecology.
Dr Fraser Darling replied that he would hesitate to attempt to answer this question in this company; he was an ecologist, most of the members were doctors. All he would say was that ecology had something to give to medicine and most certainly medicine was always a great field of interest to the ecologist. Cross-fertilization had not been nearly as great as it should be.
A member said Dr Fraser Darling had stated that one of the individual's primary needs was to feel that he was functional. But the tendency in our society was to proceed towards earlier retirement, more leisure; was this ecologically a pleasant situation or not? Dr Fraser Darling replied that he would be happy if people who retired looked upon it as the great moment for being able to do what they wished to do, and if they had ideas about what they wished to do. Unfortunately that did not happen: time after time someone retired from work, where he had been occupied for forty years, and in a couple of years he was dead. By the mobility of present populations the elderly lost function. Grandparents were very important people, they were there to look after young children. For example, in the first year of the 1939 war, he was in the north-west highlands of Scotland. The young men were all in the Territorials and had gone, and in the late harvest he was mowing with a scythe while women in the productive age-group were tying the sheaves. All these women had children, and there was an old lady sitting like Ceres with the children all round her. She was functional in the harvest field, an old lady of 80, doing a definite job of keeping the children quiet and amused while the daughters were tying the sheaves. This was functionality at a very simple level. In the new society it was an attitude of mind which had to be thought about, to make it more possible for grandparents and retired people to be doing something. It is my task to talk about priorities in medicine as they apply to children in this country. I believe, however, that similar principles apply to the provision of child health services in all countries, be they developed or developing. This Symposium is devoted to 'problems' and you will therefore want me to mention important facets of child health with which, in my opinion, we are at present not dealing as adequately as we would wish; at the same time you will not expect me to provide easy answers.
In September 1968 the British Paediatric Association and the Association for the Study of Medical Education held a conference to consider the present state of pwediatrics and the needs of the future. The proceedings of this conference have been published in the British Journal of Medical Education. I shall refer to many of the subjects which were raised at this conference and in particular to those related to academic pediatrics and to the provision of health services for children. Hubble (1969) , reviewing the history of British pediatrics, gives some of the reasons why the development of pxediatrics got off to a slow start in Britain compared to the countries on the European mainland and those on the North American continent. He ends his paper, however, on a hopeful note, pointing out that since the end of the second world war and with the introduction of the National Health Service pwediatrics in this country has advanced more quickly. Though this advance continues, areas remain where progress is too slow; for instance there are still a few medical schools without an academic department of peediatrics. Whereas in the past there were some universities which were not convinced of the need to promote the subject in this way, nowadays the reason for the delay in establishing new departments and strengthening existing ones is simply shortage of money. Unfortunately, in those of the developing countries which for historical reasons have fashioned their medical curricula after ours, academic pediatrics has been equally slow or even slower to reach maturity. Because in these
Academic Departments ofPadiatrics

